The effects of liquid heparin on the analysis of acid/base status of arterial blood include a reduction in Peo, and an increase in Po,. A study was performed to compare a lyophilised heparin syringe with a liquid heparin glass syringe for collection of blood for acid/base analysis. No significant difference between the variables measured in blood taken in the two syringes was demonstrated.
The effects of liquid heparin on the analysis of the acid-base status of arterial blood have been described,14 and include a reduction in Pco, and an increase in Po,. In a recent paper we suggested that the use of crystalline heparin may eliminate the potential errors that could be caused by using liquid heparin. The present study was designed to evaluate a commercially available syringe (Marquest "Omnistik") containing lyophilized heparin and compare it to a glass syringe with liquid heparin for the collection of arterial blood for acid/base analysis. METHODS The 2.5 ml "Omnistik" glass barrel syringe was used throughout this study ( Figure 1 ). Thirty millilitres of venous blood was collected on five separate days from the same healthy male volunteer. This sample was anticoagulated using mucus sodium heparin 0.1 ml (David Bull, 1000 units/m\) as described in a previous study.4 An IL237 Tonometer was used to provide blood samples with fixed Po" Pco, and pH values. Samples (5.0 ml) of the heparinised venous blood were equilibrated with known values of oxygen and carbon dioxide for 25 minutes at a gas flow rate of 500 mllmin. Two millilitres of this sample were then aspirated into a non-heparinised 5 ml glass syringe by way of 18 gauge (9 cm) needle. A further 2.0 ml of sample were aspirated in a similar fashion into the "Omnistik" containing lyophilized heparin. Fifteen duplicate samples were collected by this method. Ten pairs of 0.1 ml non-heparinised and "omnistik" samples were also collected using the method described above. Analyses were performed using a Radiometer ABL le blood gas analyser. The sample in the glass syringe was analysed first, followed by the "Omnistik" samples.
The second part of the study involved collecting arterial samples from 15 subjects in a liquid heparinised 5 ml glass syringe and a 2.5 ml glass "Omnistik" using a three-way stopcock during a single radial artery puncture. The glass syringe was prepared in the standard way, leaving the dead-space containing heparin (1000 units/m\). This was attached to one arm of the three-way stopcock, the "Omnistik" set FIGURE I.-On the right, a standard "Ornnistik" glass syringe (2.5 rnl) containing lyophilised heparin adjusted to collect one rnl of arterial blood, and on the left, an "Ornnistik" and a liquid heparinised syringe attached to a three-way stopcock. Both needles are covered by a protective guard.
at 2 ml was attached to another arm, and a 25 gauge needle was attached to the remaining arm ( Figure 1 ). Radial artery punctures were performed on patients attending the laboratory for pulmonary function assessment. A sample of 4.0 ml arterial blood was collected in the liquid heparinised glass syringe and the stopcock was switched to allow the "Omnistik" to fill to the first ring on the rubber tip of the plunger. The plunger was then twisted to remove the nylon string used to vent the air from the barrel and the "Omnistik" was removed from the stopcock and sealed, using the rubber cap supplied. Samples were immediately stored in iced water. Analysis of the samples collected was performed immediately in duplicate and in random order. Statistical analysis was performed by one-way analysis of variance and significance was determined by the method of Scheffe. 5 
RESULTS
For the to no metered samples, the expected Peo, values ranged from 37.10 to 37.60 mm Hg and Po, values 93.00 to 94.20 mm Hg, with the variations in barometric pressure during the period of the study. For 2 ml "Omnistik" samples the mean ± SD Peo, values were 37.1 ± 0.36 mm Hg, and PO, 94.24 ± 1.31 mm Hg. For the 1 ml sample "Omnistik" the values were Po, 37.30 ± 0.27, and Peo, 94.10 ± 0.45 mm Hg. The differences between the expected values for Peo, and Po, in samples collected in the glass standard syringe, 1 ml and 2 ml "Omnistik", were not statistically significant (p > 0.46).
The analysis of variance between duplicate measurements using "Omnistik" versus duplicate measurements using a glass syringe containing dead-space heparin showed no significant difference between samples in 15 subjects.
p=0.97 for pH, mean pH=7.44±0.03; p = 0.93 for Peo" mean value Peo,=37.4±5.7 mm Hg; p = 0.96 for Po" means value for Po,=72.8±12.1 mm Hg.
DISCUSSION
The close agreement of the values for Peo, and Po, obtained with both 1.0 ml and 2.0 ml samples and tonometered blood, shows that lyophilised heparin does not alter blood gas variables. This is in contrast to the effect of liquid heparin on small samples of arterial blood. I -4 The lack of effect of lyophilised heparin on blood gas variables was further supported by the similarity of results obtained from arterial blood collected using 2.0 ml blood and lyophilised heparin, 4.0 ml blood and liquid heparin, because liquid heparin has been previously shown to alter the blood gas results of 2.0 ml samples. 4 Two unpublished reports from the Doctors' Hospital of Modesto, California, and the University of Colorado have shown similar results to the present study. The University of Colorado study of the prototype "Omnistiks" showed the same results for control syringe and the "Omnistik" syringe for pH and Po, when analysed at 15 minute intervals for one hour. However, Peo, did fall by mean value of 0.7 mm Hg for the control syringe and 0.4 mm Hg for the "Omnistik". The University of Colorado group concluded that the blood/air interface which occurs during the filling of the "Omnistik" had no clinically significant effect on PH or gas tensions, and that the storage of blood in the "Omnistik" is equivalent to storage in conventional all-gas syringes.
Our data, which did not demonstrate any significant difference between the variables measured in blood taken by the two syringes, also shows that the blood/air interface which occurs during filling of the "Omnistik" has little effect on the results. The present study did not set out to examine the fall in values over a set time. However, in the second part of the present study, the final analysis of the arterial sample was at least 25 minutes after the first analysis. We did not detect any difference between the two analyses, and this suggests that there is no decline in Po, and Pco, values in either glass syringes or "Omnistik" during the storing of samples in iced water for at least 15 minutes.
The "Omnistik" overcomes the potential problems caused by dead-space liquid heparin with small volume arterial blood samples, and should provide a useful advance in more accurate analysis of acid/base status of arterial blood.
